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(currently amended) A memory system, comprising: 
a Wrd dis k, whoroin the ha tU d iuk muot bo opun to bo aoooased ; 
a cache memory, wherein the cache memory is comprised of a non- 
volatile ferroelectric memory; 

a memory controller, operable to: 

\ 

determine if a memory request received by the memory system can 

be satisfied by ; accessing the cache memory; 

t 

queue up the memory request requests if the memory request 
cannot be satisfied by the cache memory; and 

execute the memory request roquosts queued up when the hard 
disk is accessed! 

2. (original) ; The system of claim 1, wherein the cache memory further 
comprises a polymer ferroelectric memory. 

3. (original) TThe system of claim 1 , wherein the memory controller further , 
comprises a digital signal processor. 



4.(original) The system of claim 1 , wherein the memory controller further 
comprises an application^ specific integrated circuit. 

i 

\ 
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5.(original) The system of claim 1 . wherein the memory controller further 

comprises software running on a host processor. 

\ 



\ 
\ 



6. (original) The system of claim 1 , wherein the memory controller 
resides coincident with the cache memory. 

7. (original) The system of claim 1 , wherein the memory controller 
resides separately from both the cache memory and the hard disk. 

8. (currently amended) A method of processing memory requests, the 
method comprising: 

receiving a request for a memory operation; 
determining if data for the memory operation eJfeady exists in a 
ferroelectric cache memory; 

perform i ng a cache memory operation, if tho data a l ready ox i oto i n the 

e ache; 

if the data does not a l ready exist in the ferroelectric cache memory : 
accessing a hard disk that contains the data for the memefy 

request; 

p erforming a disk momory oporat i on r and 
performing any queued up disk memory operations. 
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9.(breviously amended) The method of claim 8, wherein the memory 
operation is^a read operation. 



10.(previously amended) The method of claim 8, wherein accessing a 
hard disk further comprises spinning up the hard disk. 

1 1 .(previously arnended) The method of claim 10, the method further 
comprising spinning dovyn the hard disk after performing any queued up disk 
memory operations. \ 



1 2.(currently amended) The method of claim 8, wherein if the data 
does not already exist in the ferroelectric cache memory , the method further 
comprising: \ 

determining if the request is part of a sequential stream; 
if request is part of a sequential stream, deallocating cache lines in the 
cache memory and prefetching neW cache lines; 

if request is not part of a sequential stream, determine if prefetch is 

desirable; and ^ 

\ 

if prefetch is desirable, prefetch data. 

\ 

13. (previously amended) The method of claim 12, wherein the prefetch 

is queued up as a disk memory operation; 

\ 
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UMpreviously amended) The method of claim 8, wherein performing any 

queued up disk memory operations further comprises determining if the queued 

up disk memory^operations are desirable and then performing the queued up 

disk memory operations that are desirable. 



15. (previously amended) The method of claim 8, wherein the memory 
operation is a write operation. 

1 6. (currently amended) The method of claim 8, whore in the. cache 
operation further compris e s comprising writing data into the cache if the data 
exists in th e ferroelectric cache memory 

\ 

\ 

1 7. (currently amended) The method of claim 1 6, whoroin tho cacho 
epefatie* further eemefteee comprising queuing up a disk memory operation T 
whoroin tho d i ck momory oporation will tranofor and transferring the data to the 
disk from the ferroelectric canhe memory after the accessing the hard disk . 



1 8. (currently amended) Th^ method of claim 8. 4*. wherein the queued 
up disk memory operations are periodically reviewed to ensure their continued 
desirability. 
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-j9. (currently amended) The method of claim 8, further comprising 
performing a disk memory opera t ion if the data does not exist in the ferroelectric 
cache memory and wherein the disk memory operation further comprises writing 
data to the disk. 

20. (currently amended) The method of claim 8, wherein the queued up 
djsk memory operations include writing data from the ferroelectric cache memory 
to the hard disk. 

21 . (currently amended) A method of performing a read memory 
operation, the method comprising: 

receiving a read request; 

determining if data to satisfy the read request is located in the a 
ferroelectric cache; 

satisfying the read request from data in the ferroelectric cache, if the data 
is located in the ferroelectric cache; 

if the data is not located in the ferroelectric cache, performing a disk read 
operation, wherein the disk read operation comprises: 
accessing the a disk; 
allocating a new cache line; 

transferring data from the disk to the new cache line; and 
satisfying the read request. 

\ 
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22. (currently amended) The method of claim 21 , wherein accessing the 

a disk further comprises spinning up a hard disk. 

\ 

\. 

23. (previously amended) The method of claim 22, wherein the 
method further comprises spinning down the hard disk after satisfying the 
request. 



24. (previously amended) The method of claim 21 , wherein the 

disk read operation further comprises: 

determining! if the data transferred from the disk to the new cache line is 
part of a sequential stream; 



if the data is part of a sequential stream, prefetching new cache lines; 
if the data is not part of a sequential stream, determining if prefetch is 
desirable; and \ 

if prefetching is desirable, performing a prefetch. 



25. (currently amended) The method of claim 24 24-, wherein 
prefetching further comprises queuing up a prefetch operation to be executed 
during a next disk memory operation. 
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26. (currently amended) A method of performing a write memory 

request, the method comprising: 
\ • . 

receiving a write request; 

determining if at least one line in the a ferroelectric cache is associated 
with the write Vequest; 

if at least one line in the ferroelectric cache is associated with the write 
request, performing a cache write to the line; and 

if no lines\in the ferroelectric cache are associated with the write request, 
performing a new Write operation. 



27. (currently amended) The method of claim 26, wherein the 

new write operation further comprises: 

allocating a new cache line; 

\ 

writing data from the write request to the line allocated; and 

queuing up a disk write operation, wherein the disk write operation will 

transfer the new data from the ferroelectric cache to a disk in a later disk memory 

operation. 
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28. (currently amended) An apparatus comprising: 
a otoragc dev i c e; and 

a non-volatile polymer ferroelectric cache memory nnnpifiri tnfeAa 
storage device. 

29. (currently amended) The apparatus of claim 28 further comprising a 
controller coupled to the non-volatile polvmer ferroelectric cache to queue a 
memory request anri wrwft.n the storage device includes a part capable of 
moving. 



30. (currently amended) The apparatus of claim 29 further compris i ng: 

a control l er coupled to tho non volat i le cache momory to queue up input - 

output r o qu e 3ts wherein the controller queues the memory request while the part 
is not moving. 

31 . (currently amended) The apparatus of claim 29 wherein the 
controller is adapted tq perform th e quouod up input output r e qu e sts Queue the 
memory request while the part is not moving. 

32. (previously amended) The apparatus of claim 29 wherein the 
controller comprises software. 
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33. (currently amended) The apparatus of claim 32 wherein the 

apparatus further comprises a general-purpose processor coupled to the non- 
volatile PQlvmer ferroelectric cache memory, and the software comprises a driver 
for execution by the general-purpose processor. 

34. (previously amended) The apparatus of claim 28 wherein the 
apparatus comprises a system selected from the group comprising a personal 
computer , a server, a workstation, a router, a switch, and a network appliance, a 
handheld computer, an instant messaging device, a pager and a mobile 
telephone. 

i 

i 

35. (previously amended) The apparatus of claim 30 wherein the 
controller comprises, a hardware controller device. 



36. (previously, amended) The apparatus of claim 28 wherein the storage 



device comprises a rotating storage device. 



37. (previously amended) The apparatus of claim 36 wherein the rotating 
storage device comprises a hard disk drive. 



Claim 38 and 39(cancelled) 
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40.(Currently amended) An apparatus comprising: 
a rotating storage device; 

a non-volatile ferroelectric cache memory coupled to the rotating storage 
device; and 

a controller coupled to the cache memory and i ncluding capable of : 
mcano for queue queuing first access requests directed to the 
rotating storage device; 

moano for spinning up the rotating storage device in response to 
second access requests; and 

moano for completing the queued first access requests after the 
rotating storage device is spun up. 

\ 
\ 

\ 

41 . (previously amended) The apparatus of claim 40 wherein the first 
access requests comprise write requests. 

\ 
t 

42. (previously amended) The apparatus of claim 4 1 wherein the second 
access requests comprise read requests. 

i 

i 

43. (currently amended) The apparatus of claim 42 wherein the read 

i 

requests comprise read requests for which there is a miss by the non-volatile 
ferroelectric cache memory. \ 
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4A\ (previously amended) The apparatus of claim 41 wherein the first 
access requests further comprise prefetches. 

t 

45. (currently amended) The apparatus of claim 44 wherein the read 
requests comprise read requests for which there is a miss by the non-volatile 
ferroelectric cache memory. 

46. (currently amended) A method of operating a system which includes 
a rotating storage device, the method comprising: 

spinning down the rotating storage device; 

receiving a first access request directed to the storage device; 

queuing up the firstiaccess request usino a ferroelectric memory : 



receiving a second access request directed to the storage device; 
in response to receiving the second access request, spinning up the 
rotating storage device; and' 

servicing the second access request. 



47. (previously amended) The method of claim 46 further comprising: 

\ 

servicing the first access^ request. 

\ 

48. (currently amended) IThe method of claim 47 wherein tho oyatcm 
further i nc l udoo a cache oouplod to the rotating storago d e vic e , and the second 
access request comprises a read request that misses the cache. 
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\ 

49. (previously amended) The method of claim 47 wherein the servicing 
of the first\access request is performed after the servicing of the second access 
request. \ 



50. (previously amended) The method of claim 49 wherein the second 
access request comprises a read request. 

51 . (currently amended) The method of claim 50 whoroin tho syst e m 
further i ncludoo a cacho, and th e queuing up the first access request comprises 
recording the first access request in the cache. 



52. (newly added) A method, comprising: 

writing data from a non-volatile cache memory to store in a disk memory in 
response to a cache read miss. 

53. (newly added) T^he method of claim 52, further comprising reviewing 
the data in the non-volatile cache memory to determine if the data is desirable to 
store in the disk memory. 

i 

54. (newly added) TheWiethod of claim 52, wherein the writing 



comprises writing the data from a non-volatile polymer ferroelectric cache 
memory to the disk memory in response to the cache read miss. 
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\ 

55.(newly added) A method, comprising: 

\ 

writing data from a polymer ferroelectric cache memory to a disk memory. 



56.(newly^added) The method of claim 55, wherein the writing 

comprises writing the data from the polymer ferroelectric cache memory to the 

\ 

disk memory in response to cache read miss and after receiving a write request. 



57.(newly addfed) The method of claim 55, further comprises: 
receiving at least two write requests prior to the writing; and 



writing data associated with the at least two write requests to the disk 
memory from the polymer ferroelectric cache memory after a cache read miss. 



58.(newly added) U method, comprising: 

receiving at least two write requests to write data to a disk memory; and 
writing the data associated with the at least two write, requests to the disk 
memory in response to a cache read miss. 
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A 5^9.(newly added) The method of claim 58, further comprising: 
storing the data associated with the at least two write requests in a non- 
volatile polymer ferroelectric cache memory prior to the writing. 



60.(newly added) The method of claim 59, wherein the at least two write 
requests are received when the disk memory is spun down, and further 

comprising spinning up the disk memory in response to the cache read miss. 

\ 

\ 

61 .(newly added) A method, comprising: 

queuing all write requests to write data to a disk memory using a non- 

\ 

volatile memory if the disk memory is spun down. 

\ 

\ 
\ 

62. (newly added) \ The method of claim 61 , wherein queuing comprises 
queuing all the write requests using a non-volatile polymer ferroelectric cache 
memory if the disk memory is spun down. 



63.(newly added) TThe method of claim 61 , further comprising: 
spinning up the disk memory in response to a cache read miss; and 
writing the data associated with all the write requests to the disk memory 
after the cache read miss. 
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\ 

spinning up a disk memory only in response to a cache read miss. 



64.(newly added) A method, comprising: 



65.(newly added) The method of claim 64, further comprising 
transferring data from a polymer ferroelectric cache memory to the disk memory 

v 

in response to the cache read miss. 



66. (newly added) A method, comprising: 

prefetching data from a disk memory to a polymer ferroelectric memory. 



67.(newly added) The method of claim 66, wherein the prefetching 



includes prefetching the data from the disk memory to a polymer ferroelectric 
cache memory only in response to a cache read miss. 



68.(newly added) The method of claim 67, further comprising spinning 
up the disk memory in response to the cache read miss prior to the prefetching. 



69.(newly added) The method of claim 66, further comprising queuing 
prefetches if the disk memory is spun down. 



70.(newly added) A method, comprising: 
caching data associated with a multimedia sequential stream in a 
ferroelectric memory. 
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V 



.(newly added) The method of claim 70, wherein the data is stored in 
a disk memory prior to the caching, and wherein the caching comprises 
transferringW data from the disk memory to the ferroelectric memory. 



72.(newl^ added) The method of claim 71 , wherein the transferring 
includes transferring the data from the disk memory to the ferroelectric memory 
in response to a cache read miss. 
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